ABSTRACT. Objective: Many states and local communities have enacted social host (SH) laws to reduce underage drinking in private settings. However, little is known about whether such laws are effective. This study examined relationships between city SH laws and underage drinking in general and at parties in private settings. Method: SH policy data were collected for 50 California cities in 2009, and SH policies were rated for comprehensiveness and stringency. Annual telephone interviews were conducted with a cohort of 1,483 adolescents (ages 13-16 at Wave 1) from 2009 to 2011 to assess past-year alcohol use, heavy drinking, and drinking at parties. Multilevel analyses were fi rst conducted for the total sample to examine relationships between SH laws and adolescents' past-year drinking, with other city and individual characteristics controlled for. Parallel analyses were then conducted for a subsample of 667 youth who had reported any past-year drinking. Results: SH policy ratings were unrelated to any of the past-year drinking outcomes for the total sample of adolescents. However, among past-year drinkers, a stronger SH policy was inversely related to drinking at parties (β = -.06, p < .05) but was unrelated to past-year alcohol use and heavy drinking in general. There were no moderating effects of SH policy on change in adolescents' past-year drinking over the 3-year period. Conclusions: Local SH policies that include strict liability and civil penalties that are imposed administratively may be associated with less frequent underage drinking in private settings, particularly among adolescents who have already initiated alcohol use. (J. Stud. Alcohol Drugs, 75, 901-907, 2014) 
H AZARDOUS DRINKING AND alcohol-related problems such as drinking and driving remain prevalent among adolescents in the United States. The 2012 Monitoring the Future Survey indicated that 11% of 8th graders, 27.6% of 10th graders, and 41.5% of 12th graders had consumed at least one alcoholic drink in the past 30 days, whereas prevalence rates for heavy episodic drinking (≥5 consecutive drinks) in the past 2 weeks were 5.1%, 15.6%, and 23.7% among youth in these three grades, respectively (Johnston et al., 2013) . The 2012 Monitoring the Future Survey also indicated that 57.5% of 8th graders, 78.2% of 10th graders, and 90.6% of 12th graders thought that alcoholic beverages would be "fairly easy" or "very easy" to get. The majority of adolescents obtain alcohol from social sources, notably from friends older than 21 and at parties (Paschall et al, 2007; Pemberton et al., 2008) .
A growing number of states and communities are enacting social host (SH) laws to prevent or reduce underage drinking in private settings. There are two types of SH laws. Laws prohibiting hosting of underage parties involve statutory prohibitions enforced by state or local governments, generally through criminal proceedings, that can lead to sanctions such as fi nes or imprisonment. Host party laws often are closely linked to laws prohibiting the furnishing of alcohol to minors, although laws that prohibit the hosting of underage drinking parties may apply without regard to who furnishes the alcohol. Second, SH civil liability laws, which are at the state level only, involve actions by a private party seeking monetary damages for injuries that result from permitting underage drinking on the host's premises.
SH laws of both types may be effective strategies for reducing underage drinking and related problems such as drinking and driving (Pacifi c Institute for Research and Evaluation/Offi ce of Juvenile Justice and Delinquency Prevention [PIRE/OJJDP], 2011). However, research on the effectiveness of either type of SH laws is very limited (Hingson and White, 2014; Wagoner et al., 2012) . One study examined effects of state SH civil liability laws on alcohol-related motor vehicle fatalities among 18-to 20-year-olds from 1975 to 2005 (Dills, 2010) . Results indicated a 9% reduction in alcohol-related traffi c fatalities that was attributable to the presence of SH laws. This study also examined effects of state SH laws on self-reported alcohol use, heavy episodic drinking, and drinking and driving among 18-to 20-yearolds who participated in the Behavioral Risk Factor Surveillance Survey from 1984 to 2004. Results indicated modest, nonsignifi cant reductions in alcohol use and heavy episodic drinking. However, a signifi cant reduction in the frequency of self-reported drinking and driving was observed in states with SH laws, compared to those without such laws, when overall trends were controlled for.
Less evidence for the effectiveness of SH policies was found in a recent cross-sectional study (Wagoner et al., 2013) . The presence of local or state SH policies (prohibitions against hosting underage drinking parties) was unrelated to drinking at home or in someone else's home on the last drinking occasion, heavy drinking, or drinking consequences among adolescents. However, youth living in communities where SH ordinances had been in effect longer were less likely to report drinking with large groups of peers.
Limited evidence for effects of either type of SH laws on alcohol use and heavy episodic drinking may be attributable to the lack of specifi city regarding drinking settings, as both types of SH laws pertain to private settings where underage youth may obtain and consume alcohol. In addition, the available studies have examined only effects of the presence of SH laws, regardless of the content of the law, which varies considerably across states and communities (Fell et al., 2008) .
In states such as California where no comprehensive, statewide hosting-prohibition law exists, some counties and cities have enacted such laws, often in response to a tragic event related to underage drinking in a private setting. As part of a study on local alcohol policies related to underage drinking, Thomas et al. (2012) obtained information on the presence or absence and the content of hosting-prohibition laws in 50 California cities. Of the 50 cities, 24 had an SH law in 2009. SH laws in the 24 cities were rated for comprehensiveness and stringency, based on recommended best practices for local alcohol-control policies and a model SH ordinance. The fi ndings indicate that the most effective SH laws (a) apply specifi cally to underage drinkers, (b) require civil adjudication with a swift administrative penalty, and (c) do not require prior knowledge (i.e., if it happens on your property, you are responsible regardless of specifi c knowledge of underage drinking; PIRE/OJJDP, 2011; Ventura County Behavioral Health Department, 2005) .
Variation in SH laws across the 50 cities and interview data collected from adolescents as part of the 50-city study allow for an assessment of associations between the strength of SH laws and underage drinking in general and in private settings. We hypothesized that adolescents living in cities with stronger SH laws would report less frequent drinking at parties than youth living in cities where SH laws were absent or relatively weak. We also hypothesized that SH law ratings would not be as strongly associated with drinking in general as with drinking at parties. Based on fi ndings of two recent studies with data from the 50 cities (Paschall et al., , 2014 , we also took into account other city and individual characteristics that may act as confounders, including adult drinking, bar density, enforcement of underage drinking laws, and demographic characteristics.
Method

Study sample and survey methods
Sample of cities. Beginning with a list of all 138 California cities with populations between 50,000 and 500,000, a purposive geographic sample of 50 noncontiguous cities was drawn to maximize representativeness with regard to the geography and ecology of the state. The sampled cities tended, on average, to have slightly smaller populations (106,588 vs. 108,000), somewhat less ethnic diversity (e.g., 64% vs. 59% White), smaller household sizes (2.82 vs. 2.93 persons), and lower median household incomes ($50,000 vs. $52,000) than unsampled cities on the list. Of importance, however, none of these differences was statistically signifi cant, and the coverage of these measures across cities was good. Resampling using different starting seeds provided much the same results, offering further evidence regarding the robustness and representativeness of these sampled places (Gruenewald et al., 2014) .
Youth sample and survey methods. This study includes adolescents who participated in at least one of three waves of an annual survey conducted in the 50 cities between 2009 and 2012. The survey targeted adolescents who were 13-16 years old in 2009 (Wave 1). Households within each city were randomly sampled from a purchased list of telephone numbers and addresses. An invitation letter describing the study was mailed to sampled households and followed by telephone contact. Interviewers obtained parental consent for the interviews, followed by assent from the youth respondents. Respondents received $25 at Waves 1 and 2 and $35 at Wave 3 for their participation in the study. Institutional review board approval was obtained before study implementation.
Computer-assisted telephone interviews were given in either English or Spanish at the respondent's request and lasted 30-40 minutes. Interviewers assured youth that their responses to survey questions would be kept confi dential and checked to ensure that their responses could not be overheard by someone else in the household. Of 3,062 sampled households with eligible respondents, 1,543 (50.4%) participated in the fi rst interview (Wave 1). Of these youth, 1,312 (85%) participated 1 year later in Wave 2, and 1,121 (72%) participated 2 years later in Wave 3. The current study is based on data from 1,483 youths who (a) participated in at least one wave of data collection, (b) lived in the same city across study years, and (c) provided complete data for all demographic measures. An average of 30 adolescents (range: 20-47, SD = 5.91) per city provided data for this study.
Youth survey measures
Alcohol use. Respondents were asked, "Have you ever had a whole drink (not just a sip or a taste) of an alcoholic beverage? A whole drink is a bottle or can of beer, malt liquor, or fl avored malt beverage, a glass of wine, a shot of liquor, or a whole mixed drink." Respondents who answered "yes" were then asked, "In the past 12 months, on how many days did you have a whole drink of an alcoholic beverage?" and "In the past 12 months, on the days when you drank alcohol, how many drinks did you typically have?" Response values for these two variables were multiplied to create a past-year alcohol quantity × frequency (QF) measure. Alcohol QF consumption measures have been shown to have test-retest reliability and validity in clinical and nonclinical studies with adolescents (Sobell and Sobell, 2003) . Respondents who indicated any past-year drinking were also asked, "In the past 12 months, on the X days when you drank, on how many of these days would you say you had fi ve or more drinks?" They were also asked, "Thinking about the past 12 months, how many times did you drink alcoholic beverages at parties?" All past-year drinking variables were log transformed to reduce skewness.
Demographics. Youth reported their gender, age, and race/ ethnicity. Race/ethnicity was treated as a dichotomous variable (non-Hispanic White vs. non-White).
City-level measures
Social host policy. Hosting-prohibition policies in the 50 cities in 2009 were identifi ed through a review of local alcohol policy data, using city ordinances available online and interviews with city clerks. We rated each city's SH policy based on a coding system developed in previous studies of state underage drinking laws (Fell et al., 2008 (Fell et al., , 2009 ) and recommended best practices (PIRE/OJJDP, 2011; Ventura County Behavioral Health Department, 2005) . Each city received a +1 if it had an SH ordinance or a 0 otherwise. Each element of law was assigned points for comprehensiveness/stringency or the reverse where individual provisions weakened the law. For example, +2 points were assigned if the law applied to underage persons or parties; +2 if it was a civil law only, +1 if it was a criminal law only, and +3 if it was both a civil and a criminal law; +1 if the law applied to the full range of property types (residential and outdoor property); and -1 if there was a knowledge requirement in the law. This gave each city the possibility of 7 total points.
The same approach was used to rate SH policies in 2010 and 2011. Strong correlations among the ratings for SH policy in the three study years (r = .89-.96) and comparisons of city SH policies from year to year indicated that there were very few changes during that time. We therefore used 2009 SH policy ratings in the current analyses. This variable was log transformed to reduce skewness. Local enforcement activities. The level of enforcement of underage drinking laws by police departments in California cities is determined to some extent by funding from the California Alcohol Beverage Control Agency (CA ABC). Therefore, we used total funds received from the CA ABC from 2008-2009 to 2010-2011 as a surrogate measure of enhanced enforcement activities. Fifteen of the 50 cities had received CA ABC funds in at least one of those years, ranging from $11,500 to $200,000 total. Compliance checks to reduce alcohol sales to underage youth are the most common type of enforcement activity using these funds, but they may also be used for other activities such as enforcement of minor-inpossession laws. Because city population size could infl uence level of funding, the per capita funding rate was computed. This variable was log transformed to reduce skewness.
Bar density. In a previous study with two waves of youth survey data from the 50 cities, we found that bar density was positively related to youth drinking, whereas off-premise outlet density was not . Bar density may therefore represent both the physical availability of alcohol and community norms regarding alcohol use. Based on records of licensed establishments obtained from the CA ABC, we computed bar densities based on the number of bars per roadway mile. This measure is thought to be a better indicator of access to alcohol outlets than outlets per square mile (Chen et al., 2010) .
Adult alcohol use. A random-digit-dial household telephone survey of 8,553 adults in the 50 cities was conducted in 2009 to assess levels of alcohol consumption and related problems (Gruenewald et al., 2014) . The number of adult respondents per city ranged from 109 to 204 (M = 171). Respondents' ages ranged from 18 to 98 (M = 54.6), 57% were female, and 59% were White. The survey included a graduated frequency measure that was used to calculate the total volume and frequency of alcohol use in the past 28 days. The mean level of past-28-day alcohol use was then obtained for each city. This variable was log transformed to reduce skewness.
City demographics. Measures of city demographics were obtained from 2010 census data (Geolytics, 2010) . City demographics included population density, percentage of the population younger than 18 years old, and percentage of White and Hispanic residents. A socioeconomic status factor score was derived from median family income, percentage of the population with a college education, and percentage of the population that was unemployed. These measures were signifi cantly correlated (r = .52-.79, p < .01). Principal components analysis yielded a single factor solution, accounting for 75.1% of the variance (factor loadings range: .78-.91).
Data analysis
Attrition analyses were conducted to determine whether adolescents who participated only in the fi rst survey differed from those who also participated in the second and third surveys with respect to demographic characteristics and alcohol use behaviors at Wave 1.
Multilevel linear regression analyses were conducted with HLM Version 7.0 software (Raudenbush et al., 2011) to examine associations between city-level SH policy ratings and drinking behaviors. SH policy rating and other alcohol environment indicators (enforcement of underage drinking laws, adult drinking, bar density) and city demographics were included as city-level variables in all models. Youth gender, age, and race/ethnicity were included as individual-level variables in all models. Drinking behaviors (outcomes) and a time (survey wave) variable were included at the observation level. The cross-level interaction between SH policy rating and time was examined to determine whether it was predictive of outcome slopes. The interaction term was dropped from models if it was not statistically signifi cant. Parallel analyses were conducted for 667 youths who reported any past-year alcohol use for at least one wave of data collection (56% male, M age at Wave 1 = 14.9 years, SD = 0.95) to determine whether effects of SH policies and other community characteristics would differ when the sample was limited to drinkers.
Results
Sample attrition
Attrition analyses indicated that the percentage of female youth did not differ signifi cantly across the three waves (range: 47.8%-48.7%), nor did the percentage of Whites (range: 57.8%-59.2%). T test results indicated that Wave 1 mean levels of past-year drinking at parties, past-year alcohol use, and heavy drinking were similar among youth who did and did not participate in Wave 2. Mean levels of past-year drinking at parties and past-year alcohol use were signifi cantly higher among youth who did not participate in Wave 3-drinking at parties: t(628.78) = 2.74, p = .006; past-year alcohol use: t(644.14) = 2.61, p = .009. Mean levels of past-year heavy drinking were similar among youth who did and did not participate in Wave 3.
Descriptive statistics
Descriptive statistics for study variables are provided in Table 1 . The mean SH policy rating was 2.84 (SD = 3.06, range: 0-7); as noted previously, this variable and others were log transformed for analyses to reduce skewness. Prevalence rates for past-year youth alcohol use were 20.2% at Wave 1, 32.0% at Wave 2, and 44.5% at Wave 3. Prevalence rates for heavy drinking were 8.2% at Wave 1, 14.6% at Wave 2, and 22.7% at Wave 3. Prevalence rates for drinking at parties were 15% at Wave 1, 25% at Wave 2, and 37% at Wave 3.
Social host policy and past-year drinking
Results of multilevel analyses examining associations between SH policy ratings and alcohol use behaviors are Notes: QF = alcohol quantity × frequency measure. a M (SD) of log transformed variable; b measured as a factor score derived from median household income, percentage of population with a college education, and percentage of population unemployed.
reported in Table 2 . No associations were found between SH policy rating and any of the three past-year drinking outcomes. In addition, no cross-level interactions were found between time and SH policy rating on any of the alcohol use behaviors. Of the other alcohol environmental indicators, bar density was positively related to drinking at parties, whereas adult drinking was positively related to past-year heavy drinking. Being older and being male were consistently associated with greater heavy drinking, greater alcohol use in general, and drinking at parties, whereas ethnicity was not related to any of the past-year drinking outcomes. We further examined these associations among the 667 youth who reported past-year alcohol use for at least one wave of data collection (Table 3) . A statistically signifi cant inverse association was found between SH policy rating and youth past-year alcohol use at parties, indicating that a stronger SH policy was associated with less frequent alcohol use at parties among drinkers. To help with interpretability, we also ran the model using Poisson (zero-infl ated) regression with the original (unlogged) variables. Results indicated a modest, although signifi cant, 3% lower incidence of drinking at parties with each unit increase in the SH policy rating (event rate ratio [95% CI] = 0.97 [0.95, 0.99], p = .03). This represents a 20% lower incidence of drinking at parties among adolescents in cities with the highest SH policy rating compared to those in cities with no SH law. No association was observed between SH policy rating and overall past-year alcohol use or heavy drinking. No cross-level interactions were found between time and SH policy rating on any of the alcohol use behaviors. Of the other alcohol environment indicators, adult alcohol use was positively related to overall past-year alcohol use. Associations between youth demographic characteristics and past-year drinking variables were similar to those observed for the total sample.
To investigate the possibility that SH policies had a greater effect for older than for younger adolescents, we conducted additional analyses that included the interactions between age and the SH policy rating, for both the total sample and drinkers only. These analyses indicated that age did not signifi cantly moderate the relationships between SH policy and any of the outcomes.
Discussion
Many states and local communities have enacted hostingprohibition laws to reduce hazardous drinking by underage youth in private settings. This study is one of the fi rst to examine whether local hosting-prohibition policies are associated with adolescent alcohol use and heavy drinking in general and at parties that are typically in private settings. Results suggest that stronger SH policies are associated with less frequent drinking at parties among adolescents who have already initiated alcohol use. SH policies, however, were unrelated to drinking at parties among all adolescents, including those who have not already initiated alcohol use. The general measures of past-year alcohol use and heavy drinking were unrelated to SH policy ratings for both the total sample of adolescents and the subsample of drinkers. Thus, SH policies may be most relevant and effective for deterring alcohol use in private settings for adolescents who have already begun to drink.
Our fi ndings also provide some support for the validity of our SH policy ratings. The fact that we found a significant association between SH policy ratings and drinking at parties among alcohol-initiated adolescents suggests that SH policies are effective in a meaningful subset of those situations for which they were designed. To address more broadly the harms that result from underage drinking at parties to the drinkers themselves as well as others, a larger range of underage drinking policies is needed. For example, policymakers and researchers may want to consider the two major types of SH laws that can be implemented. The fi rst is the type of SH policy investigated here, which establishes government-imposed liability against individuals (social hosts) responsible for underage drinking events on property they own, lease, or otherwise control. These laws can be implemented at both the state and local levels. The second type involves an action by a private party seeking monetary damages for injuries that result from permitting underage drinking on the host's premises. Only state legislatures or state courts (as opposed to city and county governments) have the authority to impose this form of civil liability. These different approaches to SH liability may have different implications for preventing underage drinking and drinking problems. The effectiveness of SH laws in preventing or reducing underage drinking will depend not only on the content of the laws but also on public awareness and enforcement of SH laws, neither of which was examined in this study. Public awareness of SH laws may be enhanced through a variety of media channels, including written or electronic messages from schools, public service announcements, and news coverage of related enforcement activities. Enforcement of SH laws will most likely occur when there is strong support from the city government and appropriate training of law enforcement offi cers, who may be accustomed to using party-dispersal operations that do not focus on the party hosts when underage drinking is involved. In addition, resources to support SH law enforcement operations may be limited. Thus, some communities have adopted response cost-recovery ordinances (which are, often, a component of hosting underage drinking party ordinances, although they are sometimes separate ordinances), where fi nes are imposed on party hosts to cover the costs of enforcement operations and emergency medical services. Findings of this study should be considered in light of several limitations. We cannot make causal inferences because this study examined only the association between SH laws and youth drinking. Adolescents in our sample may not be representative of all adolescents in the 50 California cities, and sample attrition may have affected our results in unknown ways. In addition, California cities in our sample may not be typical of other cities in the United States in terms of demographic makeup, as many California cities have ethnically diverse populations with a relatively high percentage of non-White or Hispanic residents. Therefore, fi ndings of this study may not generalize beyond the study sample. Responses to survey questions were subject to recall and social desirability biases, which may have led to underreporting of alcohol use, although measures were taken to ensure privacy of telephone interviews and truthful responses to survey questions. We also recognize the diffi culty of interpreting analysis results, given that many of the variables were log transformed before analyses. In addition, we did not directly measure the level of enforcement of SH policies by local law enforcement agencies; a high level of enforcement may enhance their effectiveness.
Additional research is needed to determine whether fi ndings of this study can be replicated in other settings. Ideally, studies with controlled or natural experimental designs are needed to determine whether SH laws are effective (Wagoner et al., 2012) . Future research should also examine the level of enforcement of SH laws, which may vary considerably across communities. Without adequate enforcement, support from the public and city offi cials, and parental awareness, SH laws may be less effective. Research is also needed to better understand the mechanisms through which SH policies may affect youth drinking, such as alcohol availability from social sources, perceived acceptability of alcohol use, and perceived enforcement of underage drinking laws. In addition, future research should examine effects of SH policies on adverse consequences of adolescent alcohol use in private settings, such as drinking and driving.
